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Abstract of WO01 87624 

An ink supply system (10) for use with high 
speed multiple layer form collators includes a first 
ink supply reservoir (22) in fluid communication 
with a second ink supply reservoir (38), and a 
pump (35) to enable flow of ink from the first ink 
supply reservoir to the second ink supply 
reservoir. The second ink supply reservoir (38) 
supplies ink to a print head (20). The second ink 
supply reservoir (38) is divided into an inlet 
chamber (40) into which ink from the first ink 
supply reservoir is received, an outlet chamber 
(46), the outlet chamber having a one or more 
outlets (50) leading to print heads, and an 
overflow chamber (60). Internal partitions (44, 58) 
within the second ink supply reservoir (38) 
ensure that the inlet chamber (40) fills before 
overflowing into the outlet chamber (46) and that 
the outlet chamber (46) overflows into the 
overflow chamber (60). Ink settles in the inlet and 
outlet chambers thus allowing any turbulence to 
dissipate. A constant head pressure in the outlet 
chamber (46) promotes constant ink flow and 
even print density. 
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Page 1 of 2 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A pump means to coordinate with said 1st and 2nd ink supply container (22 38) so that flow 
of the ink from the 1st ink supply container (22), said 1st ink supply container (22) which is carrying out 
the fluid free passage with the 2nd ink supply container (38), and said 1st ink supply container (22) to 
the 2nd ink supply container (38) may be made possible is included.; 

It is useful to said 2nd ink supply container (38) supplying ink to the print head (20), and said 2nd ink 

supply container (38) includes the outlet room (46) which has the inlet-port room (40) and one, or the 

outlet beyond it (50) where the ink from said 1st ink supply container (38) is received.; 

It is said one or is made as [ supply / each outlet (50) / to each print head (20) / ink ].; 

The ink feeder characterized by being arranged so that the ink of level with fixed said inlet port and 

outlet room (40 46) may be maintained all over the account outlet room of use Nakamae (46) in that 

case (10). 

[Claim 2] The bridgewall (44) which said inlet port and outlet room (40 46) of said 2nd ink supply 
container (38) adjoin mutually, and has been prolonged among them connects. The ink feeder according 
to claim 1 characterized by the ink in said inlet-port room (40) flowing over said bridgewall (44) in said 
outlet room (46) by it when the ink level in said inlet-port room (40) rises. 
[Claim .3] The ink feeder according to claim 1 to which ink level in said outlet room (46) is 
characterized by being maintained by the emission room (60) in said 2nd ink supply container (38) at 
fixed level. 

[Claim 4] Said emission room (60) adjoins said outlet room (46), and it is positioned, and the barrier 
(58) between said outlet and an emission room (46 60) establishes the upper part level of said outlet 
room (46). The ink feeder according to claim 2 characterized by approving so that ink may flow to said 
emission room (60) exceeding said barrier (58), and holding the fixed level of the ink in said outlet room 
(46) by it. 

[Claim 5] The ink feeder according to claim 4 characterized by said bridgewall between said inlet port 
and an outlet room (44) being more expensive than said outlet and said bridgewall between emission 
rooms (58). 

[Claim 6] The ink feeder according to claim 3 characterized by said emission room (60) being open for 
free passage with said 1st ink supply container (22), and the ink in said emission room (60) being able to 
flow from said emission room to said 1st ink supply container by it. 

[Claim 7] The ink feeder according to claim 6 characterized by adjusting the flow from said emission 
room (60) to said 1st ink supply container (22) by the control valve (64). 

[Claim 8] The ink feeder according to claim 1 characterized by carrying out fitting to close fitting 
covering said whose 2nd ink supply container (38) was equipped with the pressure release vent valve 
(63). 

[Claim 9] It is the ink feeder according to claim 1 characterized by said pump means (35) being a 
diaphragm pump preferably. 

[Claim 10] The ink feeder according to claim 1 characterized by for a line filter (37) coordinating with 
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said pump means (35), and being positioned between said 1st ink supply container (22) and said 2nd ink 
supply container (38). 

[Claim 1 1] The ink feeder according to claim 1 characterized by the ink level of said 2nd ink supply 
container (38) being maintained by fixed level in relation to the above or the height of each print head 
(20). 

[Claim 12] The ink feeder according to claim 1 to which said 2nd ink supply container (38) is said one, 
or is characterized by being held at the printing station (12) on the common support arm (65) equipped 
with each print head (20). 

[Claim 13] The ink feeder according to claim 7 to which the height of said common support arm (65) is 
characterized by the ability to adjust in relation to the pedestal (24) in which said common support arm 
is attached without modification of the relative level of said 2nd ink supply container (38) and the ink of 
said print head (20). 

[Claim 14] The ink feeder according to claim 1 characterized by the thing of the print head (20) to 20 by 
which said outlet room (46) of said 2nd ink supply container (38) was held at the print head array for 
which it has each outlet of business respectively. 

[Claim 15] It is the modular printing station (12) made as [ use / it / with a single or a multilayer high 
speed printer ]. The support pedestal (24) and the fixed level relation it is related of the ink feeder (10) 
of a publication in any 1 term of claims 1-14 between said ink supplies and said print heads Said print 
head array can slide between actuation and an unactuated position including the array (72 74) of the 
print head (20) attached in it possible [ adjustment ] so that it might be maintained.; 
The modular printing station characterized by being received by the printing station attached in the 
paper flow collating unit with which said print head array is existing in an actuated position in that case. 
[Claim 16] The modular printing station according to claim 15 which is the sheet with which said print 
head array (72 74) attaches in it, and has the array of a location, and is characterized by a single 
installation location being useful to each print head, and fixing the print head to it by each print head 
carrier (70). 

[Claim 17] The modular printing station according to claim 16 characterized by being made alternate to 
the column preceded so that printing Rhine where the column with which said print head array (72 74) 
follows the printing direction including the print head column of a large number which aligned in a 
straight line respectively is not fractured may be generated. 

[Claim 18] The modular printing station according to claim 17 characterized by arranging said print 
head array (74) as two or more columns, and being made alternate to the column which each column 
precedes, and being arranged at an angle of 25 to 65 " to the printing direction. 
[Claim 19] The airline printer characterized by having the station acceptance structure of the relation 
attached in the multiplex sheet from the collating unit so that an ink feeder by which each printing 
station was defined as any 1 term of claims 1-14 might be included including two or more modular 
printing stations (12) and each printing station might enable high-speed multilayer printing in that case. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

(Technical field) 

This invention relates to an ink feeder. 

The ink feeder of this invention is used in relation to a high-speed ink jet airline printer, especially a 

multiplex head airline printer. 

[0002] 

(Background technique) 

The typical print head used for high-speed ink jet printing produces a 17mm print span, i.e., 128 pixels. 
About larger printing, the print head crosses a paper and can be moved. In alternative, in order to make a 
desired print span, a print head array crosses a paper and may be arranged in an array. 
[0003] 

When the single print head is used, and a paper is crossed and it is moved, the flow or the difficulty 
which intercepts the whole printing truly of ink occurs as a result of a mechanical malfunction. 
[0004] 

If the multiplex print head is used, ink must be supplied to each print head so that it may guarantee that 
printing arises. Since the printing quality of the smooth homogeneity which can be permitted is 
produced, the supply adjusted to the homogeneity of the ink to each print head is suitable. It is desirable 
a print head array not only to cross a paper from i.e., one print head, to the following print head in all 
the directions, but to generate the point of the strength of - homogeneity under the die length of a paper. 
In other words, printing strength should keep fixed over time amount, and it is desirable not to receive 
gradual phasing or the loss like a throat in strength, either. 
[0005] 

This invention offers the ink feeder used with the print head equipped with the fixed ink flow which is 
turned to the situation mentioned above and may be used with the single print head or the multiplex 
print head. 
[0006] 

(Indication of invention) 

So, according to the 1st mode of this invention, although this demand is not the only mode of this 
invention most widely or truly, a pump means to coordinate with said 1st and 2nd ink supply container 
so that flow of the ink from the 1st ink supply container, said 1st ink supply container which is carrying 
out the fluid free passage with the 2nd ink supply container, and said 1st ink supply container to the 2nd 
ink supply container may be made possible is included.; 

It is useful to said 2nd ink supply container supplying ink to the print head, and said 2nd ink supply 
container includes the outlet room which has the inlet-port room and two or more outlets where the ink 
from said 1st ink supply container is received.; 
It is made as [ supply / each outlet / to each print head / ink ].; 

The ink feeder arranged so that the ink of level with fixed said inlet port and outlet room may be 
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maintained all over the account outlet room of use Nakamae is offered. 
[0007] 

The equipment of this invention is developed so that the ink flow of homogeneity may be generated to 

the print head. 

[0008] 

The problem of the turbulent flow coordinated with the flow of gravity and the variability of flow can be 
avoided by arranging supply of the ink pumped up from the 1 st ink supply container. The inlet-port 
room of the 2nd ink supply container serves as a stabilization room which carries out dissipation of all 
the turbulent flows and air bubbles in a liquid effectively, before ink is supplied to an outlet room for the 
continuing supply to the print head. 
[0009] 

By arranging a fixed hydraulic fluid level which is maintained in the outlet interior of a room, the head 
pressure used at each outlet is the same, and, moreover, a head pressure does not change over time 
amount irrespective of the level of the liquid in the 1st ink supply container. In the present equipment, 
ink is supplied to the print head by gravity from a storage container. In this equipment, since a container 
becomes empty gradually, the head pressure to an ink top decreases, this — printing strength ~ and - 
therefore, it is influential about the whole printing quality. Therefore, if an ink container becomes 
empty, since ink supply on a head is lost, it will correspond and the strength of the image which the 
pressure of the liquid on the print head decreased, and was printed will decrease. 
[0010] 

A fixed hydraulic fluid level is maintained by including the 3rd room and an emission room in the 2nd 
ink supply container in the gestalt of suitable operation. Said emission room adjoins an outlet room, and 
it can be positioned, and an outlet and the barrier between emission rooms can establish the upper part 
level of an outlet room, and ink can flow into an emission room exceeding a barrier. 
[0011] 

A pump means is a diaphragm pump preferably, and a line filter is positioned between the 1st ink supply 

container and said 2nd ink supply container, and it is included. 

[0012] 

Preferably, the ink level of an ink supply container is maintained by fixed level in relation to the height 
of the print head. This relation is trustworthy, and in order to guarantee adapting oneself to all change of 
the height of the print head, ink supply and the print head can be held at the printing station on a 
common arm. In this way, the height of an arm can be adjusted in relation to the pedestal in which said 
arm is attached without modification of ink level and the relative height of the print head. 
[0013] 

In the gestalt of suitable operation of this invention, an ink supply container has each outlet of the print 
head to 20 held at the print head array which is business respectively. Therefore, the ink feeder of this 
invention enables printing to 348mm. 
[0014] 

Do in the mode of further others of this invention to use it with a single or a multilayer high speed 
printer. The array of the print head attached in it possible [ adjustment ] so that the support pedestal and 
the fixed level relation are related of an ink feeder might be maintained between said ink supplies and 
print heads is included. Said print head array can slide between actuation and an unactuated position, 
and the modular printing station received by the printing station attached in the paper flow collating unit 
with which said print head array is existing is offered in an actuated position in that case. 
[0015] 

In one configuration of this invention, it is attached in a multiplex sheet configuration collating unit so 
that two or more modular printing stations and the station acceptance structure of relation may enable 
high-speed multilayer printing. 
[0016] 

A print head array is an even sheet which attaches in it and has the array of a location preferably, a 
single installation location is useful to each print head, and the print head is being fixed to it by each 
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print head carrier. Preferably, the array is made alternate to the column preceded so that printing Rhine 
where the column which follows the printing direction including the print head column of a large 
number which aligned in a straight line respectively is not fractured may be generated. 
[0017] 

In the gestalt of substitute implementation, a print head array is arranged as two or more columns, and is 
made alternate to the column which each column precedes, and is arranged at an angle of 25 to 65 " to 
the printing direction. 
[0018] 

This invention is explained based on an accompanying drawing below. 
[0019] 

(The best gestalt for inventing) 

The ink feeder 10 by this invention attached in the printing station 12 is shown in drawing 1 and 
drawin g 2 . The printing station 12 is used in relation to the configuration collating unit shown in the 
gross with a sign 14. Typically in use, it may be fitted to the monorail equipment which two or more 
printing stations 12 coordinate with the configuration collating unit 14. Arrangement of many printing 
stations 12 enables printing to each sheet layer of a large number which are collated by the collating unit 
14 in a well-known approach, and are mechanically dealt with by it with the configuration collating unit 
14. The configuration collating unit 14 is not described further here. 
[0020] 

The ink feeder 10 is turned to the printing unit 18 supplying ink. Separate ink supply is made by each 

print head 20 of a printing unit 18 so that it may be indicated by this book. 

[0021] 

The ink feeder 10 is attached in the pedestal 24 of the printing station 12. The pedestal 24 is suitable for 
attaching in the carrier like monorail equipment. A pedestal 24 may be attached in a floor line in the 
gestalt of substitute implementation. The ink feeder 10 contains the 1st ink supply container 22 which 
adjoins a pedestal 24 and is attached in the base 26 of the printing station 12. The 1st ink supply 
container 22 may be an ink container, may actually be an ink container which is supplied by the 
manufacturer, or can also be made into the separate unit filled up with ink which is required by the 
printer in alternative. 
[0022] 

The ink supply container 22 has two most upper openings which are an outlet 30 and the return inlet port 

32. Since ink withdraws gradually and the ink container 22 maintains the pressure of homogeneity in a 

container by it again, it is equipped with the vent valve 33 which is useful to permitting air in a container 
22 

[0023] 

The supply line 34 which runs to the pump shown in the gross toward the upper part with the sign 35 
placed into housing 36 is prolonged from an outlet 30. A pump 35 is a diaphragm pump chosen for the 
capacity that the flow of homogeneity is generated. In an operating state, it is useful to a pump 35 
generating the flow of ink toward the upper part through a pump 35 through a supply line 34 from the 
ink supply container 22. the outlet flow side of a pump 35 -- and an inline filter 37 is placed into housing 
36 again. It is useful to an inline filter 37 removing all detailed particles from the ink flow in a supply 
line 34. Typically, a filter 37 operates so that all the particles that have a larger diameter than 4 microns 
may be removed. 
[0024] 

A supply line 34 comes out of a pump 35, and goes into the 2nd ink supply container 38 through the 

base. 

[0025] 

The 2nd ink supply container 38 is shown to the detail by drawing 7 from drawin g 4 . The 2nd ink 
supply consists of ** of an abbreviation rectangle which has much internal partitions and fixed 
coverings. 
[0026] 
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The 2nd ink supply container 38 is divided into much ** so that it can see. It is separated by the internal 
bridgewall of the body of a container. The inlet-port room 40 is carrying out the fluid free passage with 
the supply line 34. The inlet-port room 40 is arranged at the one side of the supply container 38, and is 
separated from the remainder of a container with the bridgewall 42. The bridgewall 42 is prolonged at 
the upper part edge of the side attachment wall of the container 38 which has left only the small gap 44 
which permits the quiet flow to the outlet room 46 which adjoins from the inlet-port room 40. 
[0027] 

The inlet-port room 40 occupies a substantial quantity of space, and, so, holds the ink of a substantial 
capacity so that it can see from a drawing. ** 40 needs to be full before ink flows in the outlet room 46. 
Therefore, the dwelling time of the ink held in the inlet-port room 40 according to the usual flow 
condition is enough. In this way, the inlet-port room 40 serves as a stabilization room which permits the 
turbulent flow in the flow produced from pumping of ink as a result. Furthermore, the bubble of the air 
carried in ink may be removed from ink at this time. 
[0028] 

When the level of the liquid in ** 40 rises and it flows in the outlet room 46 over a bridgewall 42, the 
flow of the homogeneity of the liquid by the minimum turbulent flow to the outlet room 46 is attained. 
[0029] 

The outlet room 46 is long and slender ** placed behind the ink supply container 38. The outlet room 46 
contains two or more outlet openings 50 in the outer wall. Each outlet opening 50 attached the outlet 
supply line 52 which carries out termination to it in connection with each print head 54. The 20 outlet 
opening 50 is in the outlet room 46 which enables fluid connection which is made by the print head 20 
to 20 pieces. When the 20 or less print heads 20 are operating, those outlet openings that are not needed 
may be blockaded simply. 
[0030] 

It is observed that outlet opening aligns in a straight line horizontally, and the outlet room 46 is found 

out. 

[0031] 

The front wall of the outlet room 46 is formed with a bridgewall 56. As shown in drawing 3 , toward the 
upper part edge of the container 38 which has come out of the gap 58, the bridgewall 56 was accepted 
partially and prolonged. A bridgewall 56 is lower than a bridgewall 42 in this way. Moreover, I hear that 
the bridgewall 56 has the method edge of water Hiragami, and being minded has it. 
[0032] 

A bridgewall 56 separates the outlet room 46 from the emission room 60. In this way, when a liquid 
goes up in the outlet room 46, a liquid flows into the emission room 60 through a gap 58. The liquid of 
the emission room 60 can be returned to the 1st ink supply container linked to the return supply line 62 
attached in the return inlet port 32 on the 1st ink supply container 22 one by one. The easy valve 64 
adjusts the return of the liquid to the 1st ink supply container 22 through the return supply line 62 from 
the emission room 60. a valve 64 - ** 64 - it is immediately located in the downward return supply line 
62. 

[0033] 

Finally, fitting of the ink supply container 38 is carried out to close fitting covering supplied by the 
pressure release vent valve 63. A vent valve 63 helps to clean the print head 20 in use which is explained 
below. 
[0034] 

The printing unit 18 and the 2nd ink supply container 38 are supported by the both sides of the common 
arm 65 on a plinth 24. The height of an arm 65 can be adjusted, and may rise or descend using the lock 
screw device 66. It connects with a print head array so that an array can be raised for cleaning of the 
separate air ram 68 fixed to pump housing 30. 
[0035] 

The print head 20 consists of an available class in a well-known commercial scene, and is held 
respectively at each print head carrier 70. One by one, the print head carrier 70 and the print head 20 of 
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relation are fixed to the print head array structure plates 72 or 74. The print head array structure plates 
72/74 are held in the base of a printing unit 18. The upper part part of a printing unit 18 holds the circuit 
board actuation of the print head 20, and for control, and the cable of relation. 
[0036] 

The print head array structure plate of two different molds is shown. The plate which has the array or the 
print head 20 arranged at right angles to the printing direction in drawing 8 is shown with the print head 
carrier 70 and the installation screw. The plate 74 which has the array arranged at a certain include angle 
in the printing direction in drawing 10 is attached in the printing unit 18 which has the installed print 
head 20, and is shown. The arrangement with an include angle permits the printing quality to 260dpi as 
compared with 285dpi of parallel arrangement of drawing 8 . 
[0037] 

The ink supply line 52 is supplied to the inlet-port port 76 arranged on one side face of the print head 20 

at each print head. 

[0038] 

In use, when a printer is initialized, it is important to establish the flow of the ink which passes along 
equipment. The closedown of the ink return line 62 connected to the return inlet port 32 is carried out so 
that it may guarantee that ink does not flow through the ink supply container 22. The vent valve 63 on 
the 2nd ink supply container 38 is released, and a pump operates. The 2nd ink supply container 38 is 
filled up with a liquid so that it may be maintained by the crowning of a bridgewall 56 in this way by all 
emission to which the outlet room 46 has arrived at the emission room 60. This level is maintained 
throughout the printing process. In this way, the head pressure used by each of outlet flow Rhine from 
the outlet opening 50 is regularity throughout a printing process. 
[0039] 

Ink is forced through the print head 20 through equipment after all. In passing through the print head 20, 
it is brought together in a tray 80. Now, equipment is filled up with ink and return valve Rhine 64 is 
opened wide. The equipment 82 of the alternative shown in drawin g 9 is used so that it may help to 
clean the print head. Equipment is used so that it may be attached in vacuum Rhine 84 which leads from 
the vacuum pump 86 and the superfluous ink from each print head 20 may be removed. Equipment 82 
has the opening 88 which has attached the slot with performance sufficient to the print head because of 
cleaning. 
[0040] 

The print head 20 is cleaned by cloth without waste thread in order to collect excessive ink. This is 

attained by using the air ram 68, in order to raise the print head only 25mm. 

[0041] 

Therefore, uniform liquid flow without the turbulent flow to each print head in equipment 

[ combination / ** of the outlet interior of a room and / of maintenance of a hydraulic fluid level ] is 

generated. Moreover, I hear that being understood guarantees that level with use of the common arm for 

supporting both the print head and ink supply relative [ the ink in the emission room 46 and the print 

head ] is maintained uniformly, and there is about it. 

[0042] 

It is expected that modification and change of this invention which are clear to the skilled reader of this 
book are within the limits of this invention. 
[Brief Description of the Drawings] 
[Drawing 1] 

It is the front view incorporating the ink feeder by the 1st mode of this invention showing a printing 
station structure. 
[Drawing 2] 

It is the perspective view showing the printing station structure of drawing 1 . 
[Drawing 3] 

It is the rear view showing the upper part part of the printing station structure of drawin g 1 . 
[Drawin g 4] 
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It is drawing showing the 2nd ink supply container used for the ink feeder shown in drawing 1 . 
[Drawing 5] 

It is the top view showing the 2nd ink supply container of drawing 2 . 
[Drawing 6] 

It is the cross-section side elevation showing the container of drawin g 2 . 
[Drawing 7] 

It is the sectional view showing the ink container of drawin g 2 . 
[Drawin g 8] 

It is drawing showing the gestalt of operation of the 1st of a print head carrier and a print head array 
structure plate. 
[Drawing 9] 

It is drawing showing a print head cleaning structure. 
[Drawing 10] 

It is drawing showing the gestalt of operation of the 2nd of a print head array structure plate. 
[Drawing 1 1 ] 

It is drawing showing use of two or more printing stations on a configuration collating unit. 
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Fig 2 

[Drawing 3] 
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Fig 5 

[Drawin g_6] 
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Fig 7 



[Drawin g 8] 
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Fig 10 

[Drawin g 1 1] 
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